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Study of th< Behavior of Constructions by Experimenting With Mockups From Plastic 
Materials 


at bending: 480 - 600 kg/sq om. The values of the elasticity module and 
flow, depend from the thermal treatment of the material. "SDP-2", "SDP-3" 
and "SDP-h" become white at tension and black at compression, The 
characteristios diagrams of the second and third varieties are very 
similar to the theoretical diagrams of Prandtl, being almost perfectly 
elastic for O< 6, and perfectly plastic for S = o. (Figure 2). The 
first experiment has been carried out within the Chair of Mechanical 
Constructions of the Institutul de Constructii (Institute of Constructions) 
in Bucharest with the "SDE" plastic, by checking the frequency of the 
proper vibrations of a seven-story frame (Figure 4). The plastic mockup 
has been built in a soale of 1:30. The eee Ay paneer have been re-~ 
duced to 1/40,000 and the time value scale was . The ex- 
periments have proved that the hypothesis of then inf Fe te rigid spars of 
the frame is admissible. New statical computation methods of tower con- 
struotions have been checked by another experiment [Ref 2], accomplished 
with "SDE" material, By using "SDP-1" material, the moment of the 
appearance of the first plastic Joint, the points of the appearanoe of 
the joint, their order and the computation of the bearing capacity have 
Card 7/11 been checked by a frame (Figure 6), loaded symmetrically [Ref 2]. Based 1a 
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on a computation of G.I, Rozenblat. [Ref 3], the appearance order of the 
plastic Joint should be, as shown by Figure 6, According to the caloula- 
tion gf the first order, the breaking load is 

c+] 


hee car M, = 103 kg. cm, P= 82.4 kg. 

According to the caloulation of the second order [Ref 6], the breaking 
load is P, = 72.6 kg, The real breaking load resulting from the ex- 
periment was 76 kg. The- results obtained from mockups can be used for 
the construction of normal size if: 
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2416 Lape ape et eh 
is equal for both, the model and the construction, Since this condition 
is not satisfied, there is no similarity between the mockup and the con- 


struction, which has an influence only upon the bearing oapacity, The 
bearing capacity of the prototype is; 
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rbpresenting the influence of the axial loads upon the bearing capacity 

of the frame, The % coefficient is 0,98 - 0.99 for the prototype and - 
0.85 - 0.95 for the mockup, In case of a metal prototype with id = 50, 
E = 2,100,000 and 6” 2,400, and a mockup of "SDP-1" with o4 

= 550kg/aq om, E, 36,000 ke/eq cm, the following result is being ob- 

tained: i] 


Um 


The experiment supplies the appearance points of the plastic joint, 

their order and the bearing capacity. Another experimental frame 

[Ret 5] is shown by Figure 8. ‘Two mockups have been made, the one from 
SpP-2" and the other from "SDP-3", The results are shown by the table 
on page 162. A series of experiments have been conducted with photo- 
elasticity. Photoelastio mockups are made from "Dinox F-110", an optical 
active epoxy resin produced in Rumania iRer 5}. The behavior of a girder 

with redtangular holes made of "SDP-1" and Dinox F-110" has been 
studied simultaneously. The authors have eienine; a) the bearing 
capacity; b) the influence of the concentration of tension. in the hole 

Card 9/11 comers upon the bearing capacity; o) the regions of entrance into the YW 
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plastic zone; d) the coincidence of these regions with the maximum stress, 
resulting. from the photoelastic mookup, Mockup Nr 1 (Figure 10) has => 
thickness. 6.5 mm,, square-shaped holes with the side #, di SS 3s 
of solid seotion 4 x 6,5 mm, ekup Nr 2 Pretah ll) had 42 > 5, shicyaaus 
6.5 mm, otangular holes with 53 base and 4 height, dimension of solid 
section 4 x 6,5 mn, The experimentation with mockup Nr 1 has proved that 


the loss of the bearing capacity of the bar was due to the unitary forces 


of tension in the lower seotion, in the region of the two central solid 
sections, Figure 12 shows the distribution of the tension in the elastic 
field, Accomplishing the caloulations, P « 112 kg, at which the plastifi- 
cation has appeared, thus resulting for the "SDP-1" mockup: O # 530 kg/sq cm. 
The calculation of the unitary tension force has been accomplished by con- 
sidering the value of the material band: T 9 , = 5.25 kg/aq om/em, The 
thickness of the mockup from "Dinox-110" was 5.5 mm and the power by which 
the isochromatio table has been established was P = 18.7 kg, The maximum 
tension has appeared not in the mainly stressed middle seotion but in the 
solid section, The experiment with mookup Nr 2 has proved that the loss of 
the bearing capaoity was due to the shearing of the solid section (see 
Card 10/11 Figure 11), Regarding the bearing capacity, the loss has been produced at 
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the mockup Nr 1 at P = 125 kg and at mockup Nr 2 at P = 100 kg. Other 
experiments have been conducted with a ourved bar exerted to horizontal 
symmetrio forces (Figure 15) and a frame exerted to a horizontal force, 
Plastic materials allow a study of a wide range of problems, regarding 

the kind of loss of the bearing capacity. Chromoplastioity makes the 
direot deteotion of plastio deformation zones possible which cause the 
rupture. The experimental results have been cheoked by theoretical cal- 
culations and photo-elastiocal experimentations, Chromoplastic experiments 
are very simple and can be accomplished without special devices, except 
the load arrangement, 

There are; 22 photographs, 2 diagrams, 2 graphs and 6 references, 5 of 
which are Rumanian and 1 Russian. VY 


October 29, 1958 


APPROVED FOR RELEASE: Wednesday, J June 21, 2000 CIA- RDP86- 00513R000103 


COTTeys S7At BW ewNnaDpe MT. 
ewe 72 Line OU 04 COTERETAIENS f 6 (UONTT) SUTISN °F “RE 


wm paces arty Of eere-sorts Lem 
pu cents eat be open oe OT Ow toon) aeTra “bP 


orwiae Ets Ke Rucdbheampvevediereded « 
ent cmegeeem, 1 -e iemereeeeet) © 


CIA-RDP86-00513R00010: 


pe ope ete eee” 
Tyr Mp Sree eeny ‘4g “yg Sarqwnsny °9 fo “epson 
Seeneed es pevrques aga, 
eTRs weets pas out dees OW 4 (rreEEYT) TIBAET A 4 “OR 
somett opseere 
etm 20 eurTeube exysasT oie bay &) 4 feemenyy s8OT <5 “ET 
cTepee setsTrérre © Perse Surtzepunes m] cnnTenas 
__. Wen OpTEte FP EHeTee om s(amuseen) ehUORT~T WT. 
opevdat oppeereasens 
See eT OT) 5° UTHeTEENS (uber ROY mw 
ores Pe coneres Tistermen 
own’ omy open TE a TF mes 
corame yo Onn 
oorme wr 
tay sr M conaans skastg Synw'e prose) aDpeLNedE gp ba] 
comrys Surpeet Peet aay cunqes saw 


Qaveosinme £Trteysruees. ow) DD wry 
pumriaty 9 (eran °* Cresrpexy “nw 


> — TU pertaa) “Fran Howes *5 * wa ’ t - 


: ‘ . conte 
SPrrsy gue ousemsye 3 0Ts Oy 8 (TENET I~] 


eek a Rae ET Tae ETS 


sorry » oo 
evyes 22 ermesyreey pyRaotngesed ging: See Ran ~ 


seTepes eduduiey eyzaiia 30 écoas 
Ft cL vie it at oe i Oe A 

nae Rae ppl ar an pe Bye Ras: | 
wemmarere Om GH t (smoney) CPE 5 “Y *( 20TH) “« 


ca 1 3EhNe amp ~! 
Fe pe ee ne) 


inoue 
b 4 nell einen th biowsdicasatansent setter } are 
wymeds Oo] 9 EPTIETIO CN) 1D tcanwsceteg) soebeoanes as oe 


"OF. Ob C+ Bar Lz ‘abseey 
(exjuegzeg pet Ghy pes {e254 2es08RL Jo RAPUCD NOTED ITY IH] ous 30 peleeredl yaetes 


ee 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


DEERONED FOR RELEASE: tel June 21, oe peed BDPSS: OOP te ROOOLe: 


SIRES ree beta 


BALAN, St.3 PETKU, V. [Petcu, V.J3; REUTU, S. (Bukharest) 
Studying the behavior of Vierendeol beams in the elasto-plastic range 
using chromoplastic models. Stroi, mekh, 1 rasch. soor. 2 no.2119- 
22 160. (MIRA 14:5) 

(Girders--Models) (Plastics) 


lsmileteent te 


icdiib conde FOR Sa Wednesday, June 21, 2000 CIA- RDESS: msec earchantethn 


BR TSAR": ssa eye 


SA Fa EMBO E 


TO te mn 


z 


Teaching of theoretical mechanics in the institutions of higher 
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D228/0307 
VLUERS balan, Stefan, Bele, Aurei and Ifrim, Mihail 
VITLE : wasennen the sktonie platform of -some models of 
buildings 
PERLODICAL: Referativnyy zhurnal, Geofizika, no. 10, 1962, 30, 


abstract 10AL94 (Studii gi certdri astron, gi scis- 
mol., G6, no. 2, 1961, 315-324 (Rum.; summarics in 
Rus. aad Fr.)) 


“ORY: The results of tests, carricd out on a scisnic plat- 
form over several models of stone buildings, are given together with 
information about the behavior of the stonc buildings under the in- 
fluence of carthquakes. Vhotographs show the set-up and the beha- 
vior of the models while being influenced by different forces. 

{ Abstracter's note: Complete translation 
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Breaking peints for statically indeterminate beams ef variable cross 
section, Studil cerc mec apl 12 no.5:949-958 ‘61. 


1, Nembru corespendent al Academiei R.P,R.. (fer Balan). 2. Institutul 
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constructii gi economia constructiiler (INCERC), Bucuresti (fer Petcu). 
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Plasm defibrination through heat, Rumanian M, Kev. 1 no.381l-13 
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1, The Centre for Hnoratology and Transfusion, Bucharest. 
(BIOOD PRESERVED 
plasm defibrination by heat) 
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defibrination of plasm for storage) 
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. COUNTRY +Rumania T 
| CATBOCRY ' fluman and Animal Physiology, Blood 
a JOUR, + RZHBicl., Ne i959, Ko, 31989 
" AUTHOR :Popescu, En.; Ralan.-St.... 
| NST, tes 
{TITLA :Plasma Transfusions in Experimental Immunologic 
; Hemolytic Anemia, 
ORIG, FUB, tFiziol, norm si patol., 1958, 5, No. 3, 229--234 


\ 
' 


ABSTRACT. t In experiments conducted on immunized rabbits 
and guinea pigs, the intravonous transfusion of 
plasma from nuimals of the same species increased 
the severity of the shock and the mortality and 
caused a rise in the titer of antiserum precipitins 
in the animals injected with the heterogenous 
serum, Following the pusma transfusion the inten- 
sity of hemolysis in the guinea pigs with immunolo- 
gic hemolytic ancmia diminished. Inasmuch as the 
plasma tranefusion raised the antibody titer, it 
ig thought that the antibemolytic effect of plasma 
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Preparation of an anti-husan serum with great precipitating 
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Balan, Virgil. 


Characteristics of Phototgohatenl lw. 


Tehn. crafien, 1957, I'0 5, 14-16. 


The basic sensitoebric characteristics of photoyra- 


phie imateriales - tha characteristic curve, Ceneral & 
sensitivity, gradation, co.trast raxie, fog, special 

neneitivity - are Ciscussed, and a table ¢ uscrating 

the brands of phe. tuchaienL filus, thir characters 

istics and hind of werk, for which trey are ditended, 

is presented. - K. Maskhilevicn. 
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suermochemioal Determination ut Cowbustiou v/ 062 60/000/05/ ui, we 
Heats of 2-Ethyl Pyridine and 2-Vinyl Pyridine B004/B066 


value of the calorimeter system was determined with an ACO VAC, sf 
0.02 -- 0.03 per cent by means of benzoic acid supplied by Vaesayuznyy 
nauchno-iseledovatel'skiy institut metrologii im. D. I. Mendeleyeva 
(All-Union Scientifio Research Institute of Metrology imeni D. I. 
__Hendele av). Because of the easy polymerizability of 2-vinyl pyridine, 
the substances investigated were prepared immediately before combustion, 
diatilled, and filled into ampuls. Special attention was paid to the 
purity of the substances. 2-athyl pyridine was obtained by hydrogenation 
of 2-vinyl pyridine, whioh resulted fron condensation of «-picoline 
with paraformaldehyde and from dehydration of the resultant Alcohol on 
alkali. The physical data of both substances are compared in Table 1 
with data available in publications. When Calculating the combustion 
heat (at 25°C), all corrections necessary were considered (Regnault- 
Pfaundler-Usoy formulas correotion according to EB. W. Washburn, Ref, 14) 
Table 2 gives the fgllowing data for the two substances: heat of con.. 
bustion, change ABT? ouia of enthalpy on combustion with molecular 


oxygen at 1 atm to forn COn» H,0, and Noe The formation heat of ethyi 
Pyridine was found to be 0.69 keal/mole and that of 2-vinyl pyridine 
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AUTHORS; Toletopyatova, A, Acs Balandjn, A. As, and Matyushenko, 
Vv. Kh. 
TITLE; Determination of the Bonding Energies of the Atoma of 


Organic Molecules Reacting With the Mno Catalyet Surface 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 8, pp. 1333-1336 


TEXT: The present paper {8 @ continuation of the investigation into the 
transformation of alcohols on manganous oxide begun in Refs. 1 and 2. The 
experimental methods and catalyst preparation have been described previous- 
ly (Ref. 2). Dehydration was carried out between 330° and 380°C. The gaseous 
products consisted cf unsaturated hydrocarbona only. The first series of 


experinants wag erformed to deterrine the apparent a 
(Table 1, Fig, 15 
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Determination of the Bonding Energies of the 8/062/60/000/008/014/033/xx 
Atoms of Organic Molecules Reacting With the BO13/B055 
MnO Catalyst Surface 


ofents and their temperature dependence permitted calculation by the 
method described in Ref. 5 of the changes in free energy, enthalpy and 
entropy produced by displacement of trimethylcarbino) from the active : 
centers of the catalyst by isobutylene and water (Table 4). The true = a 
activation energy for the dehydration of trimethylcarbinol, calculated 
from the relation log k = f£(1/T) (E = 31,0 kcal/mol) was found to be 6.9 
keal higher than the apparent activation energy (€ = 24.1 kcal/mol). On 
the strength of this investigation, the authors were able to determine the 
bonding energtes of the atoms reacting with the catalyst surface according 
to the well-known method (Ref. 6). These reactions are: 

an Cc -0 ff 

tt t | 

HH HE HO 

(1) (11) (111) 


(1) dehydrogenation of hydroaurbons; (I1) dehydrogenation of alcohols; (III) 
dehydration of alechola. The following bonding energies were found: aoe 
Qa ok » 50.75, Qos = 26.7 and %-k » 36.8. V. N. Kondrat'yev fe mentioned. .- + 
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franslation from: Referativnyy zhurnal, Khimiya, 1960, No, 23, p. 67, # 91656 


AUTHORS : Balandin, A Aeatetent, P, 


TITLE: On the Problem of the Role of d-Electrons in the Catalysis, The 
Kinetics of Dehydrogenation of Isopropyl Alcohol in the Presence -of 
Copper, Cobalt, Nickel, Iron, Silver, Platinum, and Palladium 


PERIODICAL: | Probl, kinetiki i kataliza, 1960, Vol. 10, pp. 339 - 343 


TEXT: The values were determined of the actual activation energies and the re 
specific constants of dehydrogenation rate of isopropyl alcohol with Cu, Ni, Co, 

Fe, Ag and Pt as catalysts. The temperature coefficient of the dehydrogenation 

rate of isopropyl alcohol over Pd was determined, It is shown that there is no 

direct relation, at the dehydrogenation of i#propyl alcohol between the catalytic 
activity of the metal and the incompleteness of its d-level, However a relation 

exists between the catalytic activity and the atomic radius of the metals crystal- 
lizing in the facecentered cuble crystal lattice, R.A 


Transiator's note: This is the full translation of the original Russian abstract, 
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Translation from: Referativnyy zhurnal, Khimiya, 1960, No, 21, p. 50, # 83983 


AUTHORS: Tolstopyatova, A. A,, Balandin, A, A. 
eS 
TITLE: The Determination of the Energy of Bonding With Oxide Catalysts by 


the Kinetic Method for Developing a Theory of Catalyst Selection 
PERIODICAL: Probl, kinetiki i. kataliza, 1960, Vol. 10, pp. 351-355 / ; 


TEXT; The authors determined by the kinetic method the bonding energies of 
hydrogen, carbon, -and oxygen with various oxides and’ show that, ‘in accordance with 
the theory, the molecular structure, the catalyst's nature, and the mode of the 
catalyst's preparation affect the values mentioned, 


Summary of the authors 


Translator's note: This is the full translation of the original Russian abstract, 
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AUTHORS; Baland in, ba Ae Ferapontov, V. A., and Toletopyatova, A.A 
TITLE: Ability of Cadmium Oxide to Dehydrogenate Hydrocarbons by 


Catalysis 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 10, pp» 1751-1758 


TEXT: The authors based on experimental work made on the dehydrogenation 


and dehydration of alcohols by means of oxides to make a theoretical study 
of the abilit 


nation was 51.3 for beryllium oxide, 70 
Zine oxide, and 132,3 kcal/mole for cadmium oxide. The catalytic propertieg 
of cadmium oxide were studied experimentally. Cadmium oxide was synthesized 
vy precipitating a cadmium nitrate solution with ammonia, and causing 

hydroxide to glow at 500°C in air free from CO » and was examined by X-raya 


Dehydrogenation of cyclohexane was studied bet#een 458° and 540°C (Table 4. 
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The reaction starts at 487°C} at 522°C the catalyst is completely reduced, 
and dehydrogenation etops. Dehydrogenation of cyclohexene to benzene takes 
place between 470° and 520°C (Table 3 B). No Cyclohexadiene figs formed in 
this connection. Conversion of bytylene to butadiene in nitrogen atmosphere 
takés place between 575° and 605°C (Table 4). The degree of conversion 

was 5.6% at moat. Conversion of piperidine to pyridine wags examined batween 
465° and 520°C (Table 5), and is believed to take Place over piperideine. 
Metharie does not reduce cadmium oxide between 500° and 595°C. It Fas conclud 
ed from results that two different types of reactions take place: 
T) a) C.y —> Cyl + H, 


b) Cdo 4 H, —> Cd + H,0 
II) cdo + C,H, —> Cd + HO + C,H, 
+ Ve. Krylov, 8. 2. Roginskiy, and Ye. A. Fokina are mentioned, There are 
1 figure, 5 tables, and 26 references: 24 Soviet, 1 US, and 1 British. 
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nauk SSSR (Institute of Organic Chemistry imeni X, D. 
Zelinskiy of the Academy of Sciences USSR) 
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AUTHORS; Stegner, G., Yudenko, A. Pe, Balandin, A. A. 
ae 


TITLE: Carbon Formation in the Decomposition of Isopropyl 
Alcohol, n-Hexyl Alcohol, and Cyclohexanol on the 
Copper = Silica Gel Catalyst 


PERIODICAL; Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, No. 11, pp. 1930 - 1937 


TEXT: A study has been made of the mechaniams of carbon formation in 
the decomposition of isopropyl and n-hexyl alcohole,as well as of cyclo- 
hexanol in the temperature range of 200 - 950°C, proceeding in the sane 
manner as with ethyl alochol (Refs.1,2). The experimente were conducted 
in a continuous syatem for heterogeneous catalytic studies at atmoa- 
pherio pressure and a volume velocity of 2.25 h7!, Fig.1 shows the ten- 
perature dependence of the carbon formation rate in the decomposition 

of the above-mentioned substanoes. The presence of three mechanisms can 
be inferred from the course of the ourves. Diagrams are suggested for 
the three mechaniems; the low-temperature mechaniam in the temperature 
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Carbon Formation in the Decomposition of sy a a 
BO78 
Cyclohexanol on the Copper - Silica Gel Catalyst 


range of 200° - 600°C acts, like a pure polycondensation of aldehydes 
and ketones, according to the following scheme: 


oo 
Olycyclic saturated, un- 
-H aldehyde] -H,o | P 
2 2 , saturated, and aromatic hydro- 
catalyti /ketone/ polycon- carbons and oxygen derivatives 
dehydro- densation | of different donsities, up to 
genation carboids 


This scheme is applicable to all alcohols concerned, including ethyl 


alcohol. The intermediate mechanism in the temperature range of 

600° - 750°C is a polycondensation of products of the catalytic dehydra- 
tion of alcohols (propylene, hexylene, ‘cyclohexene). Possibly, a poly- 
condensation of ethylene takes Place likewise under these conditions, 
but since the rate of this process is too low, it occurs only at higher 
temperatures, in the course of the high-temperature mechanism. The 
following scheme is offered for the intermediate mechanisn; 
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Carbon Formation in the Decomposition of $/062/60/000/011 /003/016 
Isopropyl Alcohol, n-Hexyl Alcohol, and B013/B076 
Cyclohexanol on the Copper - Silica Gel Catalyst 


polyoyclic saturated, un- 
saturated, and aromatic 
hydrocarbons of different 


“-H QO of eto. 
2 2 
eee > 
| alcoho |? polyconden- 


density degrees, up to 
dehydro- sation 
genation carboids _ 
The replacement of the intermediate mechaniam by the high-temperature 
mechanism manifests itself by a marked retardation of the process at \ 


temperatures above 750°C. In the range of 750° - 875° the carbon forma~ 
tion is slowed down, after which it is again speeded up vigorously 
beyond 875°C. This mechanian (750° - 950°C) comprises the following 
processes; pdlycondensation of decomposition products of the alcohols 
used (lowest paraffins and ethylene); polycondensation of aromatic 
hydrocarbons, resulting from the decomposition of alcohols; polycondensa- 
tion of the aloohole ueed, A general scheme applies to them: 


Carbon Formation in the Decomposition of $/062/60/000/011 /003/016 
Isopropyl Alcohol, n-Hexyl Alcohol, and B013/B078 


Cyclohexanol on the Copper = Silica Gel Catalyst 


' 


~H, 05 “H, 
polycondensation 


“poiyoyolic aromatic 
hydrocarbons of dif- 


( 


-H,0; +H “H ferent degrees of 
2 penne densit up to 

decomposi-~ polyconden- Gaebelae Reve. 

tion poly- 2 sation 
conden- -H, poly- 
sation conden- 

simplest aromatic 
~H20) Hy Gave cee beac sation 


aromatization 


As opposed to the two first-mentioned mechanisms, aromatic hydrocarbons 
only are given here as the end products. This ia explained by the fact 
that under the conditions of the high-temperature mechanism the forma- 
tion of saturated, unsaturated, and hydroaromatic polycyclic syatems is 
practically impossible, which is indicated by the composition of 
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Carbon Formation in the Decomposition of 3/062/60/000/011/003/016 
Isopropyl Alcohol, n-Hexyl Alcohol, and BO13/B078 
Cyclohexanol on the Copper - Silica Gel Catalyst 


resinous polycondensation products. Their composition and aromatic 
character is almost the same in all of the alcohols investigated. 
Table 1 gives the composition of gaseous decomposition products of the 
alcohols on the copper - silica gel catalyst. The composition of the 
hydrocarbon part of the gaseous decomposition producta of isopropyl and 
n-hexyl alcohols on the copper = silica gel catalyst ia given in 


Table 2.There are 4 figures, 2 tables, and 4 references: 3 Soviet and -_ 
1 German. 


ASSOCIATION: Moskovekiy g0eudaratvennyy universitet im. M.V¥. Lomonogova 
(Moscow State University imeni NwV. Lomonosov) 


SUBMITTED: June 29, 1959 
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AUTHORS: Balandinw As Ass Tolatopyatova, A. Ac, Konenko, I. R. 
TITLE: Inveatigation of Catalytic Transformations of Isopropy] 


Alcohol and Cyclic Hydrocarbons on Titanium Dioxide (Ana tase) 
Using a Differential Thermocouple 


PERIODICAL; Tzvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk, 
1960, No. 12, pp. 2096-2102 


TEXT: The authors of the present puper investigated the dehydrogenation and 
dehydration of isopropyl alcohol (Tables 1-4) and the dehydrogenation and 
irreversible catalysis of hydrocarbons, cyclohexane (Table 5), cyclohexene 
(Tables 6 and 7) and 1,4-cyclohexadiene (Table 8) - on a modification of 
titanium dioxide (anatase) using a differential thermocouple (Chromel ~ cupr 
nickel). The latter had 10 junctions each at both sides of the mica sheet 

to which it was attached. All the 20 jJunotions were on the one half of the 
sheet. The distribution of the catalyst in the quartz tube containing the 
thermocouple is shown in Fig. 1. A continuous reaction vessel was used for 
the kinetic experiments (Refs. 4 and 5). The temperature was maintained with 
Card 1/3 
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Isopropyl Alcohol and Cyclic Hydrocarbons BO13/B055 


On Titanium Dioxide (Anatase) Using a 
Differential Thermocouple 


quantity of gaseous products were 


gas meter (Fig. 2), X-ray analy- 
Sis of the catalyst prepared from titanium tetrachloride showed it to be 


a@ marked change in thermal effeot during the first 15-20 min(Table 1, Fig.3a). 
The analysis of the gaseous producte formed in the reaction showed that . 
the alcohol is practically only dehydrogenated during the first 7-8 min. 


ce simultaneously 
From a comparison of the 


surface run parallel. The change in selectivit 


y at otherwise unchanged general 
activity of T10, ia probably due to the acoumn 


lation of carbon on the sur- 


face. Deposition of carbon on the surface of Cr,0, (Fig. 3b), however, ¥ap 


ectivity. Summarily, the 


found to have no effect on its activity and sel 
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Investigation of Catalytic Transformationa of $/662/60/090/012/002/020 
Isopropyl Alcohol and Cyclic Hydrocarbons BO13/R055 

on Titanium Dioxide (Anatase) Using a 

Differential Thermocouple 


authora conclude that a gradual accumulation of curbon on the unatase sur- 
face almost entirely Suppresses the dehydrogenation of the alcohoi and 
promotes its dehydration, but does not affect the total activity of the 
catalyst. The catalyzed irreversible transformation of cyclohexene and 
cyclohexadiene is suppressed by the accumulation of carbon on Ti0,, whereaa 


the dehydrogenation of cyclohexene, cyclohexane, and cyclohexadiene is pro- : 
moted by this process. There are 3 figures, 7 tables, and 12 Soviet 
references. 


— 


ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinekogo Akademii 
nauk SSSR 


(Institute of Organic Chemistry imeni N. D. Zzelinskiy of the 
Academy of Sciences USSR) 


SUBMITTED: June 26, 1959 
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- FREYDLIN, L.Kh; ; BALANDIN, A-Av; ZHUKOVA, I.F. ; oe 


Selective hydrogenation of butynediol to butenediol on a 
skeletal nickel catalyat, Kin. 1 kat. 1 no. 3:447-454 
6.0 '60, (MIRA 13:11) 


1. Institut organicheakoy khimii imeni N.D. Zelinskogo 
AN SSSR. 


(Butynediol) (Busenediol): ( Bydrogenat ion ). 
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AUTHORS: Tolstopyatova, A. Ae, Balandin, A. A., Stehishevekiy, V. 
TITLE: The Kinetics of Alcohol Dehydration on Tungsten Oxide and 
the Energy of Carbon, Hydrogen, and Oxygen Bonda With 
Catalysts 


PERIODICAL: Kinetika i katalis, 1960, Vol. 1, No. 4, Ppe 556-565 


TEXT: The kinetios of the dehydration of ethyl, isopropyl, n-butyl and 
tert-butyl alcohol and cyclohexanol on W0. were investigated under 


isothermal oonditions. This catalyst was also used to study the de- 
hydrogenation of methyl alcohol and 1,2,3,4-tetrahydro nap..thalene.. The 
catalyst was prepared by subjecting the yellow tungsten oxide wo, to heat 


treatment in air at 350-450°C for 5-6h, and subsequent treatment with 
alcohol vapors at 200-390°C. Thermal effects in dehydration reactiona of 
n-butyl alcohol are shown in Table 1. Table 2 gives the apparent aotiva- 
tion energies of alcohol dehydration on the tungsten-oxide catalyat. A 
relation was found to exist between the apparent activation energy and 
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The Kinetios of Alcohol Dehydration on Tungsten 8/195 60/001/004/006/015 
Oxide and the Energy of Carbon, Hydzogen, and BO17/B055 
Oxygen Bonds With Catalysts 


the structure of the aloohol. For ethyl and n-butyl alcohal, the apparent 
activation energy of dehydration is 30 kcal/mole, for isopropyl alcohol, 
24 kcal/mole and for tert-butyl alcohol, 18 kcal/mole. The true activation 
energies of alcohol dehydration (isopropyl and butyl alcohols) were 
determined at 26.1 kcal/mole for isopropyl alcohol and 33.4 kcal/mole for 
n-butyl alcohol by means of the kinetic equation by Balandin (Ref. 20). 
The relative adsorption coefficients of the dehydration products from 
n-C HOH and ieo-C,H OH as a funotion of temperature are Siven in 
tadfe 3. From this il may be seen that the relative adsorption coefficients 
are independent of temperature. Results obtained in the kinetia 
determination of the dehydration of n-butyl and isopropy) alcohol are 
shown in Table 5. The true activation energy is 3 kcal/mole higher than the 
apparent activation energy. The alcohols to be dehydrated are oriented 
with their functional groups towards the surface of the catalyst: 

>t — eK 

H O- 

The kinetio method was used to determine the energies of the bonds of the 
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carbon, hydrogen, and oxygen atoms with the active centers of the ¥,0, 


surface. The bond energies were found to be a function of the structure 
of the alcohol. The energies of the bonds of reacting atoms and molecules 
with the surface of the W206 Catalyst are given in Table 6, 


Table 6 Activation Bond Energies 
Alcohol Energy of Q Q . 
Daly deatiéa H-Cat C-Cat %-cat 
n-Buty] 29.9 56.7 24.1 39.4 
Ethyl 29.4 56.4 24.5 39-7 
Tsopropy1 23.7 52.6 27.6 43.5 
Cyclohexanol 21.9 51.5 29.5 44.6 
Tert-butyl 17.8 48.7 32.2 47.5 


IT. Ye. Adadurov and P. Ya. Krayniy are mentioned. There are 6 tables and 
25 references: 24 Soviet andi 7 German. 
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ASSOCIATION: Moskovskiy gosudaretvennyy universitet (Moscow State 
University) 
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di-[ B-(methyldichlorostly1 Jet wil -berzene (II) falled 
to produce a liquid product of catalysis. Dehydrogenation 
of Tae Weigelt or a oie over the same catalyst at 


550-560" ylelded 87% of a product, t se P4074. Chroma- 


onsets analysis of the obtatned yas indicated that it 
contains 39. Pay) Haelane: and 54.7% hydroyven. Distillation 
of oc abaly wate OT igs three fractions: first, bp 28- 

O89 (25 ran 4855; second, 69-1009 (25 mn}, 

1.5003; third, an 102-106° (25 mm). “ r.uqag. Diattl- 
lation of the catalysis produet end anatysis of the ob- 
vatned gas indicate that along with dehydrogenation a 
decomposition of (TII) to by-products takes place. ee 
experiments with compound (Tir) are being <« continued , ~ 
iydbogenat ton of trichlorocthylstiane.. bp gP-oBe, nee 


1.4240, over oxidic a prepared from cupric and 
ferric nitrate, at 42s 5 » indicates that deconpos ton 
of this compound takes ee with the formation of side 
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products. Work dealing with the selection or ine 
. catalysts for dehydrogenation of aliphatie-sromatic 
: stlanes iy being continued. The authors express thelr 
gratitude to T. K. Lavrovakaya for analysts of gase 
There are 10 references. 6 Soviet, ¢ German, ¢ U.S, 
The U.S. references are: Hurd, D., J. Am, Chem. Soc., 
67, 1585 (1945); Roland, P., Marquardt, K., Luce, E. W., 
Anal. Chem., 23, 629 (1991), 
ASSOCIATION: N. D. Zelinekty Institute of Organie Chemistry of the 
Academy of Sctences of the USSR (institut organicheskoy 
khimtii imeni N. D. Zelinskogo AN SSSR) 


SUBMITTED: January 21, 1959 
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SOV/19-20-1-T0/78 


AUTHORS: Balandin, A. A., Marukyan, G. M., Seymovich, R. G., 
Dorrervsiteyay hs Kk, Levitskiy, I. 1. 

TITLE: Catalytic Dehydrogenation of “-Ethy Tl thiophene 

PERIODICAL: Zhurnal obshchey skim. 1900, Vol £0, Nrol, pp 221-304 
(USSR) ee : 

ABSTRACT: Catalytie dehydvopenation of e-ethylthiophene at [SOo- 


0009 over copper-chromium oxides, copper-Lron oxides, 
and copper-Lron nitrates forms ®-vinylthlonhene. Accorii- 
ing to the multiplet theory, catalytic déehydrogenat Lon 
of the ethyl group can be represented by the following: 
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where the reacting atoms, tn contact with the catalyst, 
are within the square. The reaction was conducted in a 
flow system (at the space velocity of 0.15-0.28 heel) at 
atmospherte pressure in presence of water vapor and car- 
bon dioxide as well as in absence of these diluents. The 
product was collected in a receiver provided with a con- 
denser and analyzed by bromometric titration, making a 
correctlon for bromination of the thiophene ving; the 
gaseous products, collected in a gasometer, were analyzed 
in the Orsat apparatus . 204 2- -ethy14}1ophene (bp 
135.0-135.50 (741.5 mm); 1.5130; dy~ 0.990) was 


submitted by Ya. L. Gol 'ararb.7 Best results were ob- 
tained by dehydrogenation at 525-5759 using copper-iron 
oxides as catalyst. Under these conditions, the de- 
hydrogenation was not accompanied by aide veactions, 
such as breaking off of the side chain (only O.e-0.6% 


of unsaturated hydrocarbons--satuvated hydrocarbons were 
not determined--were found in the ypageous products), and 
Card 2/3 yielded 50-60% of vinylthiophene. Addition of CO, 
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enhances decomposition (resulting in 1.6-2, 8% unsat- 
uprated hydrocarbons). Preliminary e% ‘periments have 

shown that under the conditions of the experiment th 
thiophene ring is not opened. There are © tables; ana ly 
references, 11 Soviet, © German, 1 U.K., 5 U.S, The 

5 most recent U.S, and U.K. references are? Ch. Walliue, 
3. Am. Chem. Soc., 70, 154% (1948); Synthetic Rubber, 

N. Y¥., 694 (195%); W. S. Emerson, T. M, Patrick, d. Org 
Ch., 13, f29 (1943); Am. Pat. 2689855 (1954); er tounh: 


Howard, Thiophene and Its Derivatives, London, G2 (1952 


ASSOCIATION: N. D. Zelinskiy Institute of Organic Chemistry (Institut 
organicheskoy khimit imenl N. D. Zelinskogzo 


SUBMITTED: December 22, 1958 
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$/080/60/033/008/019/022/X% 
GMOS D213/D305 


AUTHORS: _Balandins A:A-+ Freydlin, L-Kh>y Rozina, VeS-s 
Sorokin, POs, and Voroshilov, Ge A> 


TITLE: Method of preparing 2-isopropylanthraquinone 
PERIODICAL: ghurnal prikladnoy khimii, V> 335 no- 8, 1960, K 
1893 - 1896 


TEXT: Recently alkylanthraquinones have been applied as hydrogen 
carriers in producing hydrogen peroxide: It has, therefore, been 
necessary to look for new methods of preparing these compounds on 
an industrial scale. The specific reaction with which the authors 
were concerned was to prepare 5~-isopropylanthraquinone in two sta- 
ges: instead of four 88 in Scholl's method, which involved react- 
ing isopropyibenzene with phthalic anhydride and reducing the re~ 
sulting 4~isopropy Lbenzoy1-2=benz01c acid to 4-isopropanyl-benzy1- 
2-benzoic acid followed by cyclization of the latter in the presen- 
ce of sulphuric acid. To avoid the formation of sulphonic acid 
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derivatives and to increase the yields of the required quinone the 
authors investigated the influence of the oleum concentration, tem- 
perature and period of heating, In the case of 3 % oleum and heat- 
ing for 1 - 3 hours sulphonation occurred; When the concentration 
was increased to 8 % the yield of quinone was 15 %, however, this 
yield decreased when 12 - 20 % oleum was used. The effect of heat- _ 
ing with 8 % oleum is shown, and it is clear that the time of re- \j 
action determines the yield of quinone. Best results were obtained 
with reaction times of 2.5 - 3 hours, and under optimum conditions 
the yield reached 55 ~ 60 %:. In the earlier investigations the 

first stage, condensation of phthalic anhydride with isopropylben- 
zene, was conducted in a carbon disulphide medium. The authors, 
however, used chlorobenzene as a less hazardous solvent and achie- 
ved 88 % yields of 4-isopropylbensoyl-2-benzoic acid. The quinone 
obtained in the present work had a melting point of 56.5 ~ 57.0°C, 
(recrystallized from alcohol) as compared with 45°C given in the 
literature. The composition and properties of the resulting pro- 
duct corresponded to those of isopropylanthraquinone. The quinone 
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er separation of 
the catalys was oxidized with air and the hydrogen 


peroxide ed with water, A Similar reaction has 
with 2~ethylanthraquinone. In both cases the 
material recovered corresponded to that of 
There are 1 figure, 1 table and 2 non-Soy- 
@ reference to the English-language publi- 
8: AT. Peters, P.M. Rowe, J. Chen. Soc., 


SUBMITTED; February 25, 1960 
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BO020/B056 
AUTHORS: Balandin, A. As, Kukina, A. I., and Malakhova, E. A. 
NTA TD ONE 8 sae sr, 
TITLE: Catalytic Decomposition of Di-n-butyl Sulfide on O-Fe 


PERIODICAL: Zhurnal fiziocheskoy khimii, 1960, Vol. 34, No. 9, 
pp. 2030 = 2040 


TEXT: It was the purpose of the present work to carry out a multi-purpose 
investigation of the process of decomposition by means of kinetic, thermo- 
magnetographic, radiographical and chemical analyses for the purpose of 
explaining the mechanism of the desulfurization on contacts containing 
reduced iron by the example of the catalytic model reaction. Tho catalytic 
and thermal conversion of Di-n-butyl sulfide and n-butyl mercaptan was 
studied with the help of a flowing-through method in a device used in the 
authors' laboratory. It was found that the sulfide decomposes thermally 

at temperatures of more than 400°C. The kinetics of the catalytic decom- 
position of the sulfide was studied at 300 - 400°C, where 8 ml reduced 
d-iron in a 6.5 em thick layer was used at a feed rate of the substance . 
of 0.18 ml/min. The experiments took 45 - 50 minutes. The mean gss evolu- 
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tion rate per minute with a duration of the experiments of 15 to 30 minutes 
wus taken for the calculations. For the purpose of displacing the initial 
material and the decomposition products from the reaction sone, nitrogen 

was blown through, and the catalyst was regenorated with hydrogen at a 
temperature that was 50°C above the experimental temperature, with the ! 
result that HoS was evolved. The composition of the gaseous decomposition =" 
products is given in Table 1, from which it may be seen that unsaturated 

and saturated hydrocarbons (up to 17%) as well as Fo were liberated. H,S 

4s formed after a longer time of contact, if the activity of the catalyst 

is highly, and the decomposition of the sulfide is little reduced. Other 
BuLEursorgorise compounds are not formed. Fig. 14 shows log ¥ as a function 

of 1/7210 , from which the apparent activation energy & is calculated as 
amounting to 12.7 keal/mole. The results of the hydrogenation of Di-n-butyl 
sulfide on 4-Fe are given in Table 2, and the composition of the gases, 
determined by the low-temperature rectifying apparatus WHATHM-51 
(TeIATIM-51) are given in form of a summary. The results obtained by means 
of a catalyst poisoned with sulfur at a hydro, enolysis of the Di-n-butyl 
sulfide at 430 - 480° are given in Table 3, where ft was found that 
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sulfidized &-Fe hydrogenizes sulfides more slowly at higher temperatures, 
whioh may be seen from the values of the activation energy. Fig. 2 shows B 
the thermomagnetogram of &-Fe, upon which Di-n-butyl sulfide was decom- 
posed at 300 ~ 400°, whereas Fig. 3 shows the change in magnetization with 
the temperature for a catalyst, which had been poisoned with mercaptan at 
270° and did not decompose the sulfide. When this catalyst was brought into 
contact with Di-n-butyl sulfide at 430 - 480°, a further accumulation of 
sulfur was found to occur (Fig. 4, curve 1), where a maximum occurs at 
2000, and at 260° magnetization vanishes. When cooling the specimen, a 
sharp rise of magnetization is found (Fig. 4, curve 2). Table 4 shows the 
results obtained by X-ray structural analysis. By the catalytic decomposi- 
tion of the sulfide and mercaptan, also compounds FeS,.. are formed, where 


x<t. The effect produced by these compounds upon the desulfurization is 
investigated on&-Fe by means of carbidization and sulfidization tests, 
where the apparent activation energy of the sulfidized catalyst equals 

19.7 kcal/mole. On the basis of the multiplet theory, schemes (index groups) 
for the decomposition of sulfur-organic compounds and hydrogenolysie were 
suggested, which are confirmed by data from publications and the results 
obtained here. Mention is made of I. N. Tits, F. P. Ivanovskiy, and 
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Vv. N. Kondrat'yevse Yu. P. Simanov and V. B. Yevdokimov are thanked. There 
are 4 figures, 4 tables, and 34 references: 18 Soviet, 7 US, 1 British, 
2 French, 1 Dutch, and 5 German. 


ASSOCIATION: Moskovskiy gosudaratvennyy universitet in. M. V. Lomonoagova 
(Moscow State University imeni M. ¥. Lomonosov) 


SUBMITTED; March 26, 1958 
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AUTHORS: ' Agronomov, A. Ye., Balandin, As Aes 3/020/60/131/05/038/069 
Academician, Mardashev, , i ha BO004/B014 

TITLE: The Dependence of Activation Energy on the Relative Adsorption 


Coefficient 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 5, pp 1120-1122 (USSR) 


TEXT: The authors of the article under review studied soveral nickel catalysts 
within a wide temperature range, using dehydrogenation of oyolohex e\ The same 
anount of nickel was applied to different oarrier substances (4120 » silioa gel, 
kieselguhr) in equal proportions by weight. The data listed in table 1 indicato 
that the apparent activation energy, Q, caloulated from the Arrhenius equation, 
and the relative adsorption coefficient, 22, of the benzene being formed are 
greatly dependent on the nature of the oarrier substance. These two quantities 
are interrelated by Q = B - klogss (EB and k are constants). This relationship is 
graphically represented in figure 1. For all catalysts under consideration it 
was found that E.was oonstant and 14 koal/mole approximately. This walue cor- 
responds to the initial coordinate of the straight line depicted in figure 1, 
and thus reprosents the true activation energy. For nickel applied to silica 
gel (second sample) it was found that the value of 22 increased in dependence of 
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the tenzene content of the starting mixture of CgHe + Célr2 (Table 2, Pig 2)- 
Proceeding from results obtained by other research workers, the authors discuss 

thie dependence and arrive at the following conclusion: As long as the dehydro- 
genation of Cé6Hy2 by means of a nisbel catalyst takes place at active points of 

mean activation energy, which are moderately covered with C6H6, £2 does not 

depend on the yield, m, However, as soon as these points are covered with a 

larger amount of C¢Hg, the benzene has an inhibitory effect, and the relation 

Bo = f(m) occurs, a8 may de seen when using catalysts with great values of Zz. WY 
faking this into account, one obtains a value of & for the second sample, which 

is in close agreement with the S-values of the other catalysts. Graphical 

solving of the relation Q = E - klogso is recommended as another variant. The 
authors refer to a publication by A. A. Balandin and Yu. Ke Yur'yev (Ref 10). 

There are 2 figures, 2 tables, and 12 references, 10 of which are Soviet. 
ASSOCIATION: moskovakiy goeudarstvennyy universitet im. M. ¥Y. Lomonosova 

(Moscow State University imeni M. Ve Lomonosov) Inetitut organi- 
oheskoy khimii im. Ne D. Zelinekogo Akademii nauk SSSR (Institute 

of Organic Chemistry imeni N. D. Zelinski of th ad ths 
oiences 0 e USSR 
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AUTHORS s Bogdanova, 0. K., Balandin, A. A., ACademician, Belomeatnykh, I. P. 


TITLE: Catalytic Dehydrogenation\of Isopropyl Benzene \ 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 2, pp. 343-345 


TEXT: The authors investigated the reaction kinetice and the influence of the 
structure of the oarbon molecule on the reaction rate of the catalytic dehydro- 
genation of isopropyl benzene. The experiments were conducted according to the 
continuous method on a mixed-oxide catalyst (Ref. 3). The substance used for 
dilution was water vapor (weight proportion of ane Before the reaction, the L 
water vapor was overheated to 300°. The nontents of COs, unsaturated and satu- 
rated hydrocarbon and hydrogen were determined in the gas obtained after the 
reaction. The catalysate was colorless. A far-reaching agreement was observed 
between the amount of liberated hydrogen and the developing a-methylstyrene 
(Table 1). Por 30 min a mixture of air and water vapor was blown through the 
catalyst after each experiment, and thus the activity of the catalyst was 
maintained. The kinetios of the above reaction was investigated at 500°-550° 
with a passage of 0.42 ml within 3 min. The latter corresponded to a volume 


Card 1/3 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R000103: 


“APEROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00010: 


oa = F; 


SHAS ESTES ATE TES NEE 3 > 
dee sor Soe SchSE SS SHA DADNALSABEEASE S| ELH q 
OrArETS 


od | 


BAL. | 
Catalytic Dehydrogenation of Isopropyl Benzene 3 /020/60/132/02/27/067 
BO11/B002 


velocity of 800 ml per 1 1 of the catalyst per 1 h. The reaction rate was 
determined from the amount of the liberated hydrogen. The contact gas mainly 
consists of hydrogen with 0.5% to 2.0% of COp, and contains up to 0.4% of 
unsaturated, but no saturated hydrocarbons (Table 1). The constants of the 
reaction rate were calculated from the obtained data according to Ref. 7 on 
the basis of equation (1) in such a way that they can be used under the 
conditions of a continuous system. The authors also investigated the rate of le 
dehydrogenation of binary mixtures of isopropyl benzene with a-methyl styrene and 
hydroge.:. From the results they determiued the relative adsorption coefficiente 
(z2 an! £2) of the reaction products. For this purpose they used the formula 
given by Ref. 6. Table 2 shows the values of these coefficients. Hence 22 of 
a-methyl styrene is reduced from 3.8 at 520° to 0.95 at 550°. As regards hydrogen 
however, the value of 23 does not change with the temperature and is 0.7. Fige 1 
shows the logarithmic dependence of the reaction rate constants on the absolute 
reciprocal temperature. The points form a straight line. The Arrhenius equation 
is observed. The activation energy is 30.3 baal /uole and the pre-exponential 
factor lg kp = 6.25. The authors found out that the grain size of the catalyst 
(1.5, 3, and 5 mm) is of no effect on the process. The dependence of the yield 
of «methyl styrene on the temperature of the catalyst with various grain sizes 
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